the conservation of life during the past century been pre-eminently responsible for the continuous rise of the expectation of life in England and Wales during the same period ? The answer will permit us to see more clearly what age groups can materially participate in further improvement henceforth.
Though we may credit an Englishman, Halley (1693) , with the making of the first life table, the data he employed refer to a German city and are grossly defective as regards the age structure of the population. In 1783 Richard Price published a table referable to Northampton, the first of its kind to use British data. Unfortunately the errors in this table enabled the insurance companies to net a small fortune from life insurance, and H.M. government lost £2 million by it.
For British life-table statistics in which we can place much confidence we cannot go back earlier than Farr (1843) , though a Table based on deaths for in the city of Carlisle was published by Milne (1815) . During the 19th century the procedure changed little, though greater reliability resulted from better registration. There is no need to add what Dublin and others (1949) or Kuczynski (1935) have lately written concerning minor refinements in the technique. The symbols employed below are those now in general use, viz.:
If A be the age-group interval adopted (here 1 year for the first 5 years, and 5 years thereafter),
(1) P,X is the proportion per thousand of persons who reach age x+A, having themselves attained age x years;
(2) lx is the number of survivors at age x out of 1,000 at birth; (3) L, is the mean number of years of survival of the same cohort during the age-group interval (A); (4) Tx is the cumulative number of years of survival by that cohort after attaining the age x;
(5) ex is the mean number of remaining years of life at current mortality rates for persons at age x, so that eo is the mean number of years of life at birth.
CHANGING MORTALITY MEASURED BY LIFE TABLE The use of the word proportion in this context in preference to probability is intentional, as is the avoidance of the customary definition of ex as the expectation of life at x years. It is the writer's standpoint that e is essentially a summarizing index as are the other entries of the life table, which is collectively a battery of summarizing indices, each with a special significance but all alike referable to a unique historical situation-in contradistinction to a sample in the normal use of the term. Failure to make this distinction clear is perhaps partly responsible for the remarkable neglect of the life-table technique in favour of other and inferior methods of mortality standardization with respect to sex and age in official publications.
In theory, it would be possible to construct a Life This is crystal-gazing. If mortality rates fall heavily in the future, no amount of averaging will justify this statement.
Although the earlier Life Tables on record refer to cities (a practice followed by Farr (1875) in his selected tables for Healthy Districts), the contemporary ones are normally* available only for national units, though the technique calls for no data other than that required for any reliable method of standardization, in particular the age and sex structure of the population. In view of the wealth of neglected and diverse information summarized in the life-table battery, it is regrettable that the Registrar-General's Statistical Review does not make available an age and sex breakdown of the population of England and Wales for cities and other units of local government.t
The life-table technique has certain limitations from the viewpoint of social medicine in that it is not pre-eminently suitable for the study of occupational differentials; but Dublin and others (1949) showed that its uses are more diverse than its customary identification with the assessment of insurance premiums by estimating man-years lost by premature decease due to particular diseases. Since we are about to compare life- Before we turn to consider the changing incidence of mortality between 1930-1932 and 1946-1948, No.
(1) (3) (4) (5) (6) (7) (8) in the age group 1 to 39 inclusive continues, being most noticeable in the age group 1 to 4, but we now see the beginning of a steady increase in the conservation of life in the first year and in the two decades 40 to 59. Phase 3.-For males between 1911 and 1931 the increased conservation of life in the first year increases to a more spectacular degree, though not consistently. Increased conservation of life in the age group 1 to 59 continues, and we first note a consistent improvement in the next 20 years, viz. 60 to 79. For the terminal age group (80 and over) the 1931 figure is lower than at any time in the 20th century.* * During this period there is an apparent fall from 1921 to 1931 in the figure for the conservation of life for males under one year of age. The method of calculation now used by the Government Actuary groups deaths in the first year of life by quarterly intervals. The more refined technique now generally adopted and here used for 1931 and 1947 is to group deaths 0-1 month, 1-3 months, 3-6 months, and 6-12 months. It is clear from the original data that neither policy has been followed consistently in the past, and that the statistics for the first year of life must be suspect until 1931. The effect of coarser grouping is to over-estimate the apparent conservation of life, since infant mortality is always greater in the immediate postnatal period. Thus the Official Life Table for 1931 would give Rx =-96-3 male and 97*2 female in place of the 94-5 and 96-5 in Phase 4.-For males the 1947 table, here set forth for the first time, would appear to signalize a new phase, the outstanding characteristic of which is a uniform increased conservation in all age groups, and its most diagnostic feature a spectacular rise in the oldest age group of all.
Broadly speaking, the foregoing remarks apply also to females, with two outstanding exceptions:
(a) the expectation of survival in the terminal age group, although less in 1931 than in 1921 or 1911, is greater than for the 1900-10 period, (b) the steady improvement which began after 1910 with respect to males of the age group 60 to 79 was already manifest in the previous decade . . 1901-10 1910-12 1920-22 1930-32 1946-48 (abridged) . . 1901-10 1910-12 1920-22 1930-32 1946-48 (abridged) |(estimated) Table. For females in the same period a similar effect is apparent, and here the change is from 71L3 to 75 8.
If we ask ourselves how big an increase in the conservation of life in the terminal age groups is conceivable, it is not likely that the limiting value for males will be below the present level for females. If so, a comparison of the Rx values for males and females in 1947 is revealing. The present figure for males in the 40 to 59 age group (Table V) tallies closely with the figure for females in 1931. Now, from 1911 to 1947, the rise in the figure for females in the age groups 40 to 59, 60 to 79, and 80 and over, has been 4 6, 8 9, and 5 2 per cent. respectively. The total expectation of life has risen during this period from 55 35 to 70 05 years. Meanwhile, the proportion of females surviving to age 40 has increased from 75 to 91 1 per cent., and to age 60 from 58 7 to 80-7 per cent. From the latest figures (i.e. 1946-48) the Rx values for females exceed those for males in the three terminal age groups by 2 1, 9 0, and 4 9 per cent. respectively. This brings us to an issue hotly contested by writers of the eugenics school, in particular Karl Pearson and Raymond Pearl. The former long maintained that conservation of life in the early years must on the whole promote the survival of individuals destined to succumb more readily than others at a more advanced age. He therefore argued that there must eventually be a fall in the expectation of life in the terminal age groups and sought confirmation for this view (Pearson, 1902 (Pearson, , 1912 McDonnell, 1913) in an ingenious manipulation of highly dubious data concerning the age at death of Egypt'an mummies and Roman remains.
In this study we have seen evidence of a sustained increase in the expectation of life at ages over 60 for a period of nearly half a century, and the new figures presented indicate the possibility of a substantial improvement in the age group 80 and over. In view of the highly controversial nature of this issue, therefore, it is important to scrutinize the last conclusion with due regard to certain adjustments of the relevant data rendered necessary because the populations are not divisible after age 84 in the crude data supplied by the Registrar-General. Our task would thus be incomplete if we did not supplement the foregoing tables with a scrutiny of the two terminal quinquennials for which our figures are complete. Accordingly, Table VIII shows the value of Rx for these groups. 
